dered if fragment expulsion could be considered a good indicator of a successful treatment. In many patients, reporting that they had not expelled fragments, we actually noticed that insignificant lithiasis was present. The aim of this study is to demonstrate the presence of a stone free status or the presence of clinically insignificant residual fragments (CIRFs, defined as "asymptomatic, noninfectious, ≤ 3 mm fragments") in people with undetected spontaneous expulsion.
MATERIALS AND METHODS
Between May and September 2017, we performed a total of 87 treatments. The device used for ESWL was Storz Medical Modulith ® SLK. In this electromagnetic system, the shock waves are generated through a cylindrical coil with a metallic membrane in a water-filled cushion. The magnetic field of the coil causes an expansion of the membrane and the shock wave in water, which is focused by a parabolic reflector. The plastic membrane of the cushion is coupled to the patient by an ultrasound gel. The ultrasound probe is placed in line, allowing continuous monitoring of the treatment. All the patients were treated in prone position to reduce respiratory movements of the stone. They underwent sonography before treatment and four to eight weeks after treatment. No patients had radiographic targeting of stones, because of far better performance of ultrasound targeting in our hands and to avoid X-ray exposure. People lost to follow-up and with ureteral stones were excluded. Every patient was given potassium citrate and no one was given expulsive therapy after the treatment. Patients were divided into groups according to gender, previous treatments, stone diameter and position. We retrospectively reviewed the data collected and compared the results obtained using chi-square test, with significance considered at p < 0.05.
RESULTS
We enrolled 73 consecutive patients, 53 males and 20 females. 57 patients had a single stone (mean 9,5 ± 3.12 mm) and 16 multiple stones. The mean age was 59 ± 12 years. A mean number of 3044 shock waves was administered with a maximum average energy of 0.68mj/mmq.
INTRODUCTION
After extracorporeal shock waves lithotripsy (SWL), a spontaneous expulsion of fragments is often reported. During the first medical examination after the treatment, the patient is always asked if he had a renal colic or hematuria and fragment expulsions were seen. We won- Table 1 describes the main characteristics, evaluating, for each considered aspect, the presence of reported spontaneous expulsion of fragments and the presence of clinically insignificant residual fragments. At follow up, 41 patients (56.2%) were found stone free or with CIRFs. Among 73 patients we considered, 28 reported spontaneous expulsion, in particular, among them, 16 were stone free or with CIRFs and 12 had stones clinically significant. The association between undetected spontaneous expulsion and the presence of CIRFs (primary outcome) is considered to be not statistically significant (p = 0.89). Patients without CIRFs required further treatments and this is considered a treatment failure (Table 2) . Among 42 patients where CIRFs were diagnosed, 25 didn't report expulsion and were divided into groups according to gender, previous treatments, stone diameter and stone position. According to gender, 19 males and 6 females didn't report expulsion (p = 0.36). Patients who underwent previous treatments (stenting was not considered a treatment because it does not involve fragmentation) were 11 and 14 had no previous treatments or any kind of stone fragmentation (p = 0.44). According to stone diameter, 17 patients with stones ≤ 10 mm and 8 with stones > 10 mm or multiple didn't report expulsion (p = 0.28) and according to stone position, 8 with stones in lower calyx, 14 in middle and superior calyx, 3 in renal pelvis didn't report expulsion (p = 0.35).
Taking in account the groups our population was divided in, according to gender (p = 0.36), previous treatments (p = 0.44), stone diameter (p = 0.28) and stone position (p = 0.35), the association between undetected spontaneous expulsion and presence of CIRFs is never statistically significant (Table 3) .
DISCUSSION
Although different definitions (1, 2) of CIRFs (clinically insignificant residual fragments) could be found (3) and taking in account that some authors consider CIRFs a risk factor for future stone growth (2-4), they are still considered a good indicator of successful ESWL fragmentation. The CT scan is believed to be the gold standard for residual fragments detection (5, 6 ), but we tried to avoid xray exposure, especially in recurrent stone-formers (7). The available studies about residual fragments deal mostly with medical therapy (8, 9) , but studies about spontaneous expulsion after ESWL could not be found.
CONCLUSIONS
An undetected spontaneous expulsion of stone fragments could not be considered a sign of ESWL treatment failure. The association between undetected expulsion and presence of CIRFs is never statistically significant if gender of the patients, previous treatments, stone diameter and stone position are considered. 
